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INTRODUCTION

Inner-shell processes in small molecules have been studied with growing interest during recent
years.  Rapid improvements in experimental techniques have revealed new details in Auger and
photoelectron spectra such as anisotropy of electron emission [1-3], molecular field splitting [4]
and post-collision interaction [5].  However, these studies have been performed at only a few
selected photon energies.

RESULTS AND DISCUSSIONS

We have measured a complete angle-resolved two-dimensional experimental picture of electron
emission from a diatomic molecule over the pre-edge structure and into the continuum of a core
ionization threshold.  The extensive set of data  demonstrates many phenomena associated with
core excitation and ionization.  They are described in Kukk et al. [6] along with the experimental
method.  Briefly, we have measured Auger and valence photoelectron spectra of HCl over 14 eV
wide photon energy range across the Cl 2p ionization thresholds as shown in Fig.1.  Auger decay
spectra of dissociative core-excited states were observed  to change with photon energy, reflecting
a change in the rate of dissociation.  Auger electron spectra at the first Rydberg states were
analyzed and the evolution of the resonant Auger to the normal Auger decay, distorted by post-
collision interaction, was examined.  Valence photoionization channels were shown to resonante
strongly at the photon energies of the core-to-Rydberg excitations.  We derived the angular
distributions of the photo-and Auger electron lines and observed strong fluctuations of the
asymmetry parameter β values of the 2π photoline  at some Rydberg resonances.  However, the
anisotropy of the Auger decay at the σ* and that of Rydberg excitations  was found to be different,
with the latter showing uniformly negative β values.



 
Fig.1. Two-dimensional (2D) map of electron emission from the HCl molecule across the Cl 2p ionization
threshold, taken at 90° relative to the polarization plane.  The total electron and partial 2π photoelectron yields are
shown on the right.
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